Drugs utilization should be rational in specialized population, especially in pediatrics because, the physiology of pediatrics patients differs from adult population such that the special care is required while prescribing drugs to the pediatric patients. Hence the current study was under taken to study the prescribing pattern of drugs in pediatric patients using WHO core indicators, which includes Prescription audit, length of hospitalization, cost of drugs per prescription and pharmaceutical care in pediatric population. A prospective and observational study was conducted in a pediatric department of teritiary care hospital over a period of 6 months. A study sample size was 161 patients, who met the criteria and data were extracted appropriately and analyzed. Out of 161 patients, males were 85 and females were 76 and majority was found between in the age group of 0-4 years. Majority of prescriptions containing 5-6 drugs per prescription. Parenteral route of drug administration were the most common route of drug administration. The commonly prescribed classes of drugs were Anti-Infective agents. The average cost of per prescription was INR. 1179.7 during hospital stay. The length of hospitalization was 4-5 days in 47.2% of admitted patients. Pharmaceutical care interventions were performed on necessary basis and it was accepted and made necessary changes. In the present study most of prescribing pattern was comparable to WHO core indicators which influences the rationality of prescribing pattern in pediatric population which improves the patient's quality of life, reduces length of hospital stay and socioeconomic burden.
Introduction
Studies on the process of drug utilization focus on factors Drug utilization Pediatrics is the branch of science that deals with the medical care of infants, children and adolescents. Prescribing and drug utilization patterns mainly focus on factors related to prescribing, dispensing, administering and taking of medication and its associated events. Paediatrics physiology is different when compared to that of adults so drug utilization patterns study plays a vital role in helping the health-care system to understand, interpret and improve the prescribing, administration, to curtail adverse events and rational use of medications [1] . Many studies have been conducted to evaluate the drug prescribing patterns in adults and have established literature but such studies in children are limited due to ethical concerns such that less literature is available. So that children have to be monitored on daily basis as they are more prone to adverse events related to the medications [2] .
Paediatric populations are more prone to suffer from recurrent infections of the respiratory tract and gastrointestinal system. Lower respiratory tract infections are the leading cause of death in children below 5 five years of age. Majority proportion of the paediatrics hospital visits are due to the common childhood illnesses such as acute respiratory infection, acute watery diarrhea and viral fever [3] .
There are many drugs available for the similar medical condition, prescribing practices are the reflection of health professional's abilities to determinate among the various choices of drugs and determine the ones that will most benefit the patients by analyzing the benefit risk ratio . Children comprise about 40% of India's population. Drug therapy is considered to be main element of paediatrics health care management. Successful medical treatment of paediatric patient is based upon a correct diagnosis and best possible course of drug therapy, which usually involves a medication regimen with minimum rate of adverse events occurrence [4] .
Prescriptions are mainly classified as rational and irrational considering factors such as efficacy, safety and the cost effectiveness. The irrational prescriptions may have possible consequences such as adverse drug reactions, increased frequency of drug-drug, drug-food and drug-disease interactions and increased healthcare costs. Adverse drug reactions in children particularly could contribute to morbidity and mortality because of the immaturity of their immune system, physiology and their inability to communicate adequately affecting their quality of life [5] .
The unnecessary and irrational usage of drugs such as polypharmacy, use of inappropriate drugs not related to the diagnosis, off-label usage, formulation which is non-compliance, overuse and misuse of drugs (antibiotic, antidepressants and vitamins & mineral supplements) and unnecessary use of injectable drugs. These together may incur extra cost burden leading to the non adherence to the medication, adverse effects, increased drug related problems, resistance to the drugs particularly antibiotic resistance which may have much serious effects over further drug usage, increased hospitalization and increased morbidity & mortality. This study is therefore aimed at investigating the prescribing, dispensing and administrating practices at a representative sample of health care facilities using WHO drug use indicators [6] .
The pharmaceutical care is essential in paediatric population due to their altered physiology; pharmacokinetics and pharmacodynamics from adult populations which make paediatric population easily prone to drug related problems, medication errors, therapeutic duplication and medication errors. Pharmaceutical companies marketing drugs for children's medicines tend to be small and the range of doses used may be wide for any drug formulation because many drugs prescribed widely for infants and children are not available in suitable dosage forms and compatible formulations leading to a lack of attention and updated knowledge towards paediatric medicines. Knowledge of drug administration in children and infants lags behind that of adults for many reasons including developmental differences that affect the pharmacodynamics and pharmacokinetic profiles of drugs as these studies are mainly carried out in adults whose physiology differ from that of children's, ethical and financial reasons, research capabilities, and regulatory guidelines, constraint and consent to participate in the research studies. A study conducted on paediatric drug prescribing in Trinidad revealed that 44% of the total patients had received one or more antibiotics among which 70.8% antibiotics are prescribed for paediatric patients [7, 8] .
Children's take different medications for different medical conditions frequently and mean number of drugs per prescription is high so interventions have an unrelenting effect over a very long period of time [9] .
Children's are often frequently exposed group of population to adverse effects of the drugs as their physiological, pharmacokinetic and pharmacodynamics is different from that of the adults. The adverse effect of the drugs in children doesn't contain much literature evidence from the studies as such studies are limited in children's. Prescribing and administrating of drugs to children needs expertise and updated knowledge as doses and formulations prescribed for children's are not commercially available in the market and sometimes they may also be prescribed for off-label use. Rational use of drugs is important for every patient, especially extremely important in case of children's [10] . Hence the present study was conducted in order to study the prescribing pattern of drugs in paediatric population in comparison with WHO core indicators which includes, number of drugs prescribed, class of drugs of drugs prescribed, cost effective study, length of hospitability and necessary clinical pharmacist intervention if, necessary.
Material and methods
A hospital based prospective observational study conducted for a period of six months in the paediatric department of Shri B. M. Patil medical college hospital and research centre, Vijayapura, Karnataka. The patients admitted to paediatric ward were screened according to inclusion and exclusion criteria and sample size of 161 patients were calculated with the help of biostatistician for the present study.
Inclusion criteria
 Provisionally diagnosed inpatients are included.  Both the genders in pediatrics ward are included.
 Patients or their relative member who were willing to provide consent form.
Exclusion criteria
 Out Patients of all departments are excluded.  Patients with incomplete records or case files were excluded.
 AMA (Against Medical Advice) cases are excluded.
Source of data
The data used for the study was obtained from Patient case files (consists of demographic details, past medical history, past medication history, clinical characteristics, social history, blood pressure readings, brand name of drugs, drug, dosages, type of formulation and duration of the patient's treatment), Micromedex online drug data base, Shockley's Drug-Drug interaction book and Standard Text, Journals, Research articles and Newsletters.
Data collection and assessment
The case files of the inpatients are reviewed to evaluate drug utilization patterns and to see if WHO core indicators usage has been implemented in the prescribing patterns such as evaluated dose, dosage form, frequency, route of administration, interactions with other drugs, and adverse drug reactions. Auditing of drug chart (Prescription Auditing) evaluated the factors that were related to the prescribing patterns by physicians and cost effectiveness.
Statistical analysis
The number of patients and percentage of data were calculated with the help of regular Microsoft excel 2007 sheet and the sample size was calculated by the help Biostatistician using the below equation. A sample size of 161 subjects will allow the study to determine the pattern of analgesics given to the patient with 95% confidence level and margin of error of + /-5% with finite population correction.
Results
Out of 161pediatric population maximum number of patients was found between 0-4 years and minimum number of patients of age group5-9 years (Table 01 ). Among selected patients males were (85) more in number when compared to females (76) ( Table 02 ). In all age groups female population were more in number when compared to the male population except in the age groups of 0-4, where male populations were more than females (Table 03 ). Majority of the Patients were hospitalized for 4-5 days followed by 6-7 days, >7 days and 2-3 days (Table 04 ). In total 161 cases, cases containing frequency of 5-6 drugs per prescription were more commonly prescribed than the cases containing 7-8, 9-10, 3-4 and >10 drugs which were prescribed less commonly (Table 05) . When compared to all the dosage forms, drugs given through I.V route were more frequent followed by intravenous route drugs given through oral route were more. In the oral route of administration syrups were more frequently prescribed as children's were more compatible to take syrups due their flavoring taste and easier administration than the tablets followed by powders, drops and capsules (Table 06 ).The current study reveals patients charged 500-1000 rupees were more compared to < 500, 1000-1500, 1500-2000 and >2000 rupees (Table 07 ). The prescriptions were classified and evaluated according to the pharmacological action of drugs and the most of the prescriptions Anti-Infectives (146), Non-Steroidal Anti-inflammatory Drugs (99), Proton-pump inhibitor (74), Bronchodilators (70),Vitamins and Mineral Supplements (65), Anti-emetics (35), Anti-spasmodic (16), Anti-epileptic (12), Nasal Decongestants (7), Glucocorticosteroids (7), Laxatives and Purgatives (7) and Others (83) ( Table 08) . The commonly prescribed classes of drugs were Anti-Infectives accompanied by Non steroidal anti inflammatory drugs proton pump inhibitors, iron and Vitamins and Mineral Supplements and anti infective agents. In majority of the cases class of anti infective drugs are prescribed than other classes of drugs (Table 09) . In the Prescription audit 15 parameters were taken into consideration, out of which only one prescription met the all the parameters of prescription audit. 13-14 parameters were comparable by 13 cases; 10-12 parameters were comparable by 135 cases (Table 10 ). The percentage of drugs prescribed by generic name and percentage of drugs from essential drug list were compliant with WHO standards, average number of drugs per encounter and percentage of encounters with antibiotics and percentage of encounters with injections were non compliant with the WHO standards or criteria (Table 11 ). Pharmaceutical care plan was provided in terms of drug-drug interaction check and intervened in major issues and it was accepted and taken necessary actions (Table 12) . 
4.
Azithromycin+Ondansetron Moderate Resulted in the risk of QT interval prolongation.
If concurrent therapy is required, ECG monitoring is recommended. Advice was accepted.
Discussion
A prospective observational study was conducted to assess drug utilization pattern and cost effective treatment in paediatrics patients. The focus of this study was to review the prescriptions for rational drug prescribing. The ultimate aim of the study was to that it can be beneficial to society by improving prescribing patterns.
Total number of 161 patients was included in the study. In the study the patients of age group from 0-4 years (68) are more followed by 10-14 years (47) and 5-9 years (46) which was partially similar to the study conducted by Achalu T where highest number of patients were of age group 0-4 years followed by 5-9 years and 10-14 years.In the study, out of 161 patients; males were 85, dominant than females 76 which was contradicted to study conducted by Harshal N Pise where highest numbers of patients studied were females.
In all age groups female population were more in number when compared to the male population except in the age groups of 0-4(51.8%), where male populations were more than females. In the study patients were categorized according to the number of days hospitalized and more number of patients were hospitalized for 4-5 days (76) followed by 6-7 days (30),>7 days (28) and 2-3 days (27) which was contradicted to the study conducted by Achalu T where patients were categorized in to 1-4 days, 5-9 days, 10-14 days, 15-19 days and > 20 days of hospitalization. In 161 cases observed the prescriptions containing 5-6 drugs (53) were more followed by 7-8 drugs (50), 9-10 drugs (28), 3-4 drugs(20) and > 10 drugs(10) per prescription.
Various drug formulations were prescribed in the study, highest being Injections (87%), followed by IVF (79.5%), syrups (67.1%), tablets (31.7%), Powders (29.2%), Nebulization (18.6%), Drops (8.7%) ointments (5.6%), and Capsules (4.3%). The injectable doses forms of drugs are generally more costly than oral and other routes of administration. If used irrationally, it may unnecessarily increase the days of hospitalization and cost of the treatment.
The injections and IVF utilization in this study is high which was 87% and 79.5% respectively in 161 cases, which was not in accordance with the study carried by Rehan and Lal.
In the study cost of the prescription drugs were calculated where 62 prescriptions cost ranged between 501-1000 rupees (Rs), 38 prescriptions between 1001-1500 rupees (Rs), 24 prescriptions with < 500 rupees (Rs), 22 prescriptions with >2000 rupees (Rs) and 15 prescriptions between 1501-2000 rupees (Rs). The prescription with high cost was Rs 4159.79 /-and the prescription with the low cost was Rs 116.41.
The prescriptions were classified and evaluated according to the pharmacological action of drugs and the most of the prescriptions Anti-Infectives (146), Non-Steroidal Anti-inflammatory Drugs (99), Proton-pump inhibitor (74), Bronchodilators (70),Vitamins and Mineral Supplements (65), Anti-emetics (35), Anti-spasmodic (16), Anti-epileptic (12), Nasal Decongestants (7), Glucocorticosteroids (7) , Laxatives and Purgatives (7) and Others (83) which was similar to the study conducted by Venkateswaramurthy N. The prescriptions were also analyzed for most commonly prescribed classes of drugs and the majority of the prescriptions contain Anti-infectives (91.9%) accompanied by Non Steroidal Anti-Inflammatory drugs(57.1%), Proton Pump Inhibitors(47.2%) and vitamins and mineral supplements(24.8%).
In the study Prescription audit of 161 cases was assessed based on 15 parameters and most of the cases comply with 10-12 parameters (135) followed by 13-14 parameters (13), <10 parameters (12) and 15 parameters (1) . The percentage of drugs prescribed by generic name (25.11%) and percentage of drugs from essential drug list (90.2%) were compliant with WHO standards, average number of drugs per encounter (6.9%) and percentage of encounters with antibiotics (38.9%) and percentage of encounters with injections (56.2%) were non-compliant with the WHO standards or criteria.
Conclusion
The study provides the baseline data regarding prescribing practices in paediatrics inpatient department. The results also shows that the most commonly prescribed route of administration was Injections and IVF which impose higher cost than any other routes. It also highlights the problem of overprescribing of Anti-Infectives in overtime which may results into antibiotic resistance. Prescription auditing shows that average number of drugs per encounter; Percentage of encounters with antibiotics and Percentage of encounters with injections were non comparable with the WHO recommended standards and need to improvise while Percentage of drugs prescribed by generic name and Percentage of drugs from essential drug list were comparable with the WHO recommended standards. The results show that there is a need to improve prescription pattern by generic name and drugs from Essential Drug List. Despite of limited sample size, our study could contribute towards improvement in prescription pattern and implement institutional guidelines. In addition, there is scope for collaborative practice among doctors, clinical pharmacist and other health care practitioners for rational selection of pharmacotherapy in comparable to WHO care indicators in different clinical settings.
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